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S0378-5173 (17) This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. Lawrence 1993, Malcolmson et al, 1998) . The reason proposed for this is the presence of a core of oil in the microemulsion droplet can act as an additional locus of drug solubilisation, assuming that the drug exhibits a reasonable level of solubility in the oil (Malcolmson et al., 1998) and, that the oil is present in a 'fluid' state inside the microemulsion (Wasutrasawat et al., 2013) . As shown by small angle neutron scattering studies, whether an oil forms a core in the microemulsion droplet is dependent upon both the amount of oil incorporated and the relative chain lengths of the oil and surfactant, with oils of comparable or longer chain length to the surfactant being more likely to form a core (Barlow et al., 2000; Hsieh, 2010; Wasutrasawat, 2014) .
ABSTRACT
Little work has been performed to investigate the effect of surfactant head group on the solubilisation of poorly water soluble drugs within o/w microemulsions. To date our group has reported on the ability of o/w microemulsions, prepared using a polyoxyethylene surfactant to solubilise drug Lawrence 1993, Malcolmson et al., 1998) . The present study reports on the ability of surfactants possessing a zwitterionic ammoniopropanesulfonate head group, and either a C8 or C12 hydrocarbon chain, namely 3-(N,Ndimethyloctylammonio)propanesulfonate and 3-(N,Ndimethyldodecylammonio)propanesulfonate, to form o/w microemulsions containing a range of ethyl ester oils and for these microemulsions to solubilise testosterone propionate (mean water solubility of 0.0009+0.002 %w/w (Malcolmson et al., 1998) ; log P of 4.78 (Craig, 1990) ). The results are compared with the level of drug solubilisation obtained in the corresponding micellar solutions. Surfactants containing an ammoniopropanesulfonate head group was selected for study as this class of surfactant have previously been reported to demonstrate a good solubilising capacity for both oil and drug (Hsieh, 2010 : Saaka, 2016 ). In addition, zwitterionic ammoniopropanesulfonate surfactants exhibit a number of pharmaceutical advantages, including little sensitivity towards salt and pH over a physiologically relevant range (Hsieh, 2010; Myers 2006) . The aim of the present study is to understand how best to formulate a microemulsion to achieve an increase in drug solubilisa- Both DOAPS and DDPAS solubilised the shortest chain oil, EB, to the greatest extent and DDAPS, the longest chain oil, EO, to the least extent. The inverse correlation between oil incorporation and molecular volume has previously been reported for a number of other C12 surfactants including polyoxyethylene and amine-N-oxide surfactants (Malcolmson and Lawrence, 1993; Warisnoicharoen et al., 2000) . Significantly, in the present study, although it was not possible to prepare o/w microemulsions at low surfactant concentrations (i.e. < 5 %w/w) using the methodology described, it was possible to produce stable As anticipated the ability of the DOAPS and DDAPS micelles to solubilise TP increased with surfactant concentration over the range 5-35 %w/w ( Table 1) . The solubilisation capacity of the DDAPS micelles (~0.06 g/g), however, was approximately three times higher than that observed for the DOAPS micelles (~0.02 g/g) and is most likely the result of DDAPS's ability to form larger sized micelles (Navarrette and Serrano, 1983; le Maire et al, 2000) . Malcolmson et al., 1998) , assuming that the oil forms a distinct core in the microemulsion droplet. Although the predicted solubility is greater in the EB-containing DDAPS microemulsions, the measured solubility is greater in the EC containing microemulsions, with the actual solubility achieved in the EB and EC containing systems being ~ 86% and 114%, respectively of that predicted. This observation is undoubtedly a consequence of the different ways the two oils are incorporated into the DDAPS microemulsions with EC most likely forming a bigger core and therefore a larger additional locus of solubilisation.
Interestingly, although the amount of TP solubilized increased with EB content in the DOAPS microemulsions, solubility decreased from ~ 89% of that predicted to ~ 62% as EB content increased from 2 to 8 wt%. Correspondingly, there was no clear correlation between TP solubility in bulk oil and in the microemulsion.
The present study suggests the ability of o/w microemulsion stabilized by the two ammoniopropanesulfonate surfactants to increase the solubilisation of TP depends upon the alkyl chain length of the surfactant, the amount of surfactant in the microemulsion, and the amount and nature of the incorporated oilwith the nature of oil incorporation plays a pivotal role in for drug solubilisation.
